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AA-2 4G O = fallback T, ©] W user traffic 4G= &3 th. UE= radio
condition(FFA1 2 E)-S 7] 2 & 4G-5G7} link switchingS 2 4 3t} 5G GWi=
link switching-8- ] ¥ 3} 31 UE®} 5G GWF link switching®] 571 & 2ra7] 9134
UE:= 4G/5G ol 217} signaling APN-S A 4] gt}

B kg of] w2 4G-5G interworking 2] &2} mode o} ¢} o] 27X 2

31 N A 2 dependent 4G-5G RRC state mode= Mobile Originated(MO) =
Mobile Terminated(MT) data service”} Al & 7 -, M4 4G7} connected ¥ 29|
5G connection 55 A A 3}F+= mode©| t}. <¢ 5G connection= 4G connection©|
FAE A 2= g ol A= triggering©] ¥ 4] &=t A @ mode= & 2He A -5-
5Gol| A radio problems 2.2 /342l data F41 0] B7Hs 454G
connection®] A ¥ 3L 1= e o] 7| w0l w2 A 4GE fallbacko]| 7}5 ¢
o] St} o] 9} f B 5G connection triggering condition(5G 1724 E&] A
Z71)el 2} 5G connection triggering(5G 912 Eg] A #)o] a3t 49 b2
5G modem(=-§)2 onA] 71 & 5G connectione A| =3} 7] wjir-of 34 5G
modem-S- on3l| cell searching(4 A )& 3= AR AUS doFst= ad7}
A

T A 2 independent 4G-5G RRC state mode+= 4G % 5G connection®|
=g A 0 g A3 E = X Eo|th & MO =& MT data service7F A 5HA 5G7}
available($1 2 7}5)3 H-$- 5G connection®] A A ¥, 4GT} availabled 73 -F-°l i=
4G connection®] 2§ 4] ¥ T}. Dependent 4G-5G RRC state mode 2} T 2 7] UEE 4G
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[64]

[65]

[66]

[67]

[68]

connection $1©] 5G connection. 2 = data serviceE 2 5~ A 2.1, 5G radio
problem A4 -S- tf] H] 5} o] WlE 4G fallback©] & 2 5 7 -9~ 4G connection= & Q A
A 758kt

ol o A= % 37} 45 F-3l| dependent Z independent 4G-5G RRC state mode &
7y 7} A ste] uhel H-itslo] A gko)

%= 3+ dependent 4G-5G RRC state mode ] “g-=hel] whE A4 Q1 52}

Al @& A Aot

300-2 4G idle 2 5G idle A El = ©] W] 5G zone detection?] 4G 52} A U] 2.5+=
t}&-3} 7t} UES 4G 7] A] =19l 4] broadcast 3F+= £ Public Land Mobile
Network(PLMN) - TA (Tracking Area) @ 5G zone &1%#+5 w3}a1, UETE
4GGol 574 x) A 2 F 25} attachd A L 52 5G zoneol] JThaL FhE A5
4G signaling APN-& A A g+t o] W] 5G zones Bl o= 7 9-9ll &= 4G signaling
APN2 -2 ¥ A} E Qo] e} 3= release® 5= AUF. B3 UE= MO B35 MT
user data A Al 4GE- 535} connection setup 3T}

3102 4G connected 2 5G idle A Ell 2 initial(# %) 4Gl 4 5GE 9] switching
A& ol ¢} £t} UE7} 5G connection triggering conditiong T+<3}4, UE=
5G modem< &4 s}slal 714 0.2 5G] availability S A 3+, 5G connection
triggering condition->= UE7} 5G zone©] EA &2 Q1A J=X] o] | =& data
bearer7} & A 3Fi=A] o] FE, =& user dataE A5 8F=A] o] F-, W/ = 4G RRC
connected B Q1 %] o] ¥ Fo] & 4= Qa1 WE-& o] F 3 o] 42 condition©|
=318 1] 5G connection A| 5= & S} (Y El 2 5G zone o= 1A EFA L
& 5G zone©| EA S Q1A 8 A data bearer”} E A& - 5©] 5G
connection triggering condition & 2 A}-8-%2 4= 91t} ) §FF 5G7} available 5}tFA
UET= 5G RRC connection setup(©] 3= attach *=5= service requestE X33
ATHS F=3 g}, 5 Aloll UE= 5G signaling APN©] A A =] o] Q) %] ¢S A -
(& &9 7] attach*]) 5G signaling APN A4 $+t}. 5G RRC connection
setup©] ¢+3E ¥ UE+= 5G signaling APN bearerE 53l GWoll 4Gl A 5G=2 9]
switchingS 2 % 3= 5G link start marker packet(5G ¥ =1 Al 2} v} 7 3| Z1)&

A &3} A7 packetS 57418 GWE 5G link & 53l dataE -5~ gt

330-2 4G connected 2 5G connected Bl & ©] o] 5G active(Z/d 3HA| 4G
connectione H-A] 5F= WH-& ol o} A} @E& GWoll Al 5G link start makerS
A &3kaL, GWE 3l message T4l AHA E B8l vl A H o R 58§
message U] fast fallback flagE S-3ll " A] 4 © = keep-alive packets % 3-3 %]

& & 5 vt GWE UEZF % 8 5G link start makerE 4138} 3L, 5G&
switchingS 5~ 3] ¢+ % 4G signaling APN bearerE &3l W&ol 7| keep-alive packet
(°] = dummy packet®] 2 = JTthe 714 02 A F3 5= At} (W Keep-alive
packet A% F713= 4G 7] A 5 9] inactivity timer 2.0} £ 7] sfo] HE gt o] =
4G fallback-2 2 4:3] =887 918l A 4G W& FHIAI7I= 971 3l



10

WO 2018/135861 PCT/KR2018/000809

[69]

[70]

[71]

[72]

[73]

[74]

HEt 2 GW7F 4G link start makerE 5741 6} keep-alive packet= 2% 5@ 3HT},

320-2 4G connected 2 5G connected ©l| 4] RLE7} 2FA) oF A el 22 o] w| =3 & =
528 th2-3F 2t} UE7} 5G radio problem<- 74 318 o, & 5G RRC
connection©] release ¥ $1-& |, UET 5G| A 4GE switchinge -3 511, 4G
signaling APN bearer & & 8ll GWll 5G| A 4G= 2] switchings 2.7 3= 4G link
start marker packet& % %30}, 3| & packet S A1 8 GW T 4G link & 53l datas
F4=A18 0} UE7F 1A 8] 58 el ol A 5G 7] A 51 ©] RRC connectionS *H A4
A g & 4§, GWi= UE7}F 5Gol A 4GE switchES 2.4 3 W] 71| data s
buffering(H 3 ¥)3} A 1} =& discard(H| 71)3}F L 4G link start marker2] 541
7 = Aok

g, UET 320 7 e ol A 5Gell A 4G 2 9] switchingS -3 8}aL, 579 A F (5
5G retry waiting time) - 5G7} available3HH 5G connection setupa A A =3 4=
ATk AR5 A SA] 320 73 B = 330 A E = A st T o] ] §F 7] 5 5G retry
waiting timer A 0. 2 7}535hH, 54 A|HE 7 ol -5 4G-5Gt
Ping-pong(%d &) A& W71 Aol E 8 A timer 7]°5& off & 5% Tt 5G
retry waiting timeri= 5GE &3] t]o|§ AMH]| 25 533} 5 5G radio problem©|
A E A el A2 5= AT 7] Brol RER 2 5G Aol sl B E
A 35}l 5G7} disconnected H 1 2.4 7]1E =& TFHE 5G cell©] availabledF 7 -5,
UE+ 5GE Al Al %2, =5 5G connection setup=- 53l 4Gl 4] 5GZ 2] switching
&2& 4~33}FaL, 5G signaling APN bearerE 5-3] GW & 4Gl 4| 5G& 2]
switchinge 2 % 6} = 5G link start marker packet2 %213+0}. 53], 5G retry
waiting timer 7F & Al A 5G link 7} &% ©] 44} 5G connected A B 2 &0}
74 §-°ll = "M %9 5G connection setupe A A =5k A=} §lo] UET vE= A4S
% 5G= switching® 9~ At}

W 5G cell searching, A5 4 Al %= 2 switchingsh= 7] & 9] 342 5G
connection triggering &= 712 *r<¢F 4 g-ol| 9k Al o] & =5 Qi

%= 43= independent 4G-5G RRC state mode ] 3l wh& A4 21 53
AU & T A S Al o]t

400 4G Idle 2 5G Idle 3 El & 4}7] Aol A UEQ] 52H& o539 74v). UE:=
4G 7] A = ol| 4 broadcastdli= 579 PLMN - TA (Tracking Area)= 5G zone
o] -5 Fth UE= 54 A9 3 538 4G9l attachsh A Y 52 5G
zone®ll A TFal I 74 -9- 4G Signaling APN-E A4 3 5= 1T}, UE7} 5G zones
Holu= 4 9% 4G Signaling APN-S -%] & A} & @ o] w}ebA <= released 5~
A

UES= 5G Zone®l| 4] 5G cell®] available3} 3L 5G signaling APN©| A A] %] %] 2F k&
A5 (& &9 %71 5G attach*]) 5G signaling APN-S- A A &+ 5= o}, ke
MO/MT data service”} %A 3} 3L, 5G network 7} availabled} %] 23, 4G network 7+
available 8+ 7 -3~ UET= 4G attach =2 idle®l| 4] active A B} & ¥ 3} 5}= B 22

T~
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[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]
[83]

[84]

=3 3t} MO/MT data service”} A8 8} a2, 5G network 7} available®r 74 -9- UE—=
5G attach 52 5G idle®l| A active Bl & ¥ 8}5}i= 521& 3 e}

4102 4G Connected 2 5G Idle A B =2 A7) Al o) 4] =30 =] 3= initial 4Gl A
5GE 9] switching 522 T2 2T} UE7} 5G zone®l| #1 X3} 5G connection
triggering condition (¥ #l| 2 user data serviceE 0|8 T U 4 $)o] W= A5,
UE+= 5G9 availability & #| &t} 9FeF 5G7} available 3} 5G RRC
connection setup (©] <= attach B=5= service requestE 23S = A th& 78 gk}
& Aol 5G signaling APN©| A4 =] %] &3k 74-5- (el & &9 27| 5G attach*])
5G signaling APNS- AJ /4] 3+ = 91T}, 5G RRC connection setup®] £+ % UE=
5G signaling APN bearerE &3l GWoll 4Gl A 5GZ 9] switchingg 2 % 3} 5G
link start marker packet2 A &3t} A} 7] packets 41 ¢ GWi= 5G link S 53]
user datas UE®} %4180}

4202 4G Idle ¥ 5G connected 2 Ef =2 AL 7] AFER ol A 3= 5G link S =-3f] datas
UE®} 4241 3}A] 7} 5G activeX| 4G connectionS 4] = & 2H2 =3 5} A
&=t} o] 9o &= 5G radio problem 2. = 13+ 4G fallbackA| 4G paging 274 2
idle to active % El| 2 ¥ 8}3}7] 9]¢k latency(A| AA| THyo] =702 4~ Q€ 4
AT} WH-E- 4G fallback©] E 23} t} a1 Itk € Al ol = UEE 5G GWell 7 keep-alive
packet A& 278 & 4= 9) 31, o| & 53l 4G connected 2 5G connected 3 El
(430) FH 2 o] 52 = At

4302 4G connected 2 5G connected A E| 2 7] A El ol A 8 B = 5G
activeA| 4G connectionS- 74| 5Fi= & 2 dependent 4G-5G RRC state mode 2]
3309 7452} & dsirt.

4402 4G Connected 2 5G Connected®l] 4 5G RLF7} ¥ gk AL e 22 o] ] 2]
& 212 dependent 4G-5G RRC state mode 2] 3209] & 2}3 5 A3}

T3 471 modeol| 41 9 Al dependent 4G-5G RRC state mode$} -5 A $F 4G o] A
5G = 9] recovery switching©| =3} ¥ T},

471 4G 2 5GZF RRC State ©]F 4ol o 3 1 §-&
RLF7} & 4 95 7FA 8t 7]<=38t 3 2o 4G7F RLFZF
A5-9 2 sdetA & 2 7

ol & oll A = 4G-5G interworking 2] A - call flowel] th &l Ad g g+,

W %] dependent 4G-5G RRC state mode 2] |+ call flow+ T -3 £t}

%= 5% dependent 4G-5G RRC state mode®l| 4] initial 4G attach (©]+= idle to active
2 handover(HO) to 5G zone & 2H2 X 3$H3H}) 2 initial 5G attach (idle to active
X 8H call flowE = A3 i o]t}

UE(500)= LTE(°]+= 4G "§o] & = UAthEFE WdH ZRE V|fto =
PLMN =& tracking area(TA) 7| = 0.2 F-%-3Fo] A A 2] 17} 5G zoneQl A1 &
3} a1 5G zone©] 2 UE(500)3= 4G attach, idle to active, == HO to 5G zone
28 43 g l(s520). ©] vl %7] 4G attach ¥ 7 - 4G linkE E-3}5= APNO|

712 98l 567

e
74%-%2 5G7} RLE7}
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[85]

[86]

[87]

[88]

[89]

A FTH(s522). 7] APNS] A # & Internet APN©| 81-& 4= 131, ©]5= data
services 9 ¥+ 4G-5G7tH switchingﬂ = APN& 9| H| gt}

°] % UE(500):= £ 74 PLMN =& TA7|5 2 2 & 4] 5G zone WY& Fvb&}har,
5G zone®l 4] 4G attach¥® 4 -%, %% EA x ool Aol 4G attach-ﬂ S =
5G zone .2 E°] 2 = handover 7 - 4G signaling APN-& A4 5“4(3524)
Signaling APN-= 4G-5G 3t switching Al o] & 9] &+ APNo| T}, o] & UE(500)= 4G =
switching©] o] A A] &8 7 9- 4GZ link switchingS 5~3 $+1}(s526). ©] ]
UE(500)- 4G = link switchingS =3} 3+ 7 - link switching-S- 53] 3} thi= A 1.
=& 214l link start marker packet2- 4G signaling APN bearerE 53l GW=
7% 3F(s528). 5G GW(508)+ link start marker packetE ZF/\J?} 2 4G= link
switchingS 3] $Ht}(s530). "2 ¢F GWi= 4G = link switching % 4G signaling APN
bearerZ keep-alive packet= 2 -3Fal )& 7 -5~ Keep-alive packet &=
S e H(s532). ©] % UE(500)% 5G GW(508)- 5G link A3/ A 7HA] datat= 4GE
T8l FA R TH(s534).

5G Zone®ll 4] 5G connection triggering condition(d & & 4G RRC Connected)©]
T %] H UE(500)% 5G modem on ¥ 5G searching & &l 3t} (s536). UES=
available 5G 27 A] 5G attach =2 5G idle to active & &l 3t} (s538). RHeF
4}71 E2Fo] initial(Z7]) 5G attach 7 $- 5G link= %3} APNO]

A FTH(s540). 7] APN-S Internet APNY 4~ 21 2.1 Internet APN- data
serviceE 9 ¢F 4G-5G3F switching ] = APN©o| T}, fE ¢k % 7] 5G attach® 73 -9- 5G
signaling APN©| A4 ¥l t}(s542). /7] signaling APN-> 4G-5G1F switching A&
¢ sk APN©|t}. UE(500)+= 5G attach 22 idle to active A2} 9% 3 5G link &
switching-S 7~ 3 $+t}(s544). ©]-F UE+= 5G= link & switching@ = A X A&
2] 3l link start marker packet 5G signaling APN bearerE -3l 5G GW(508)=

71 %3k (s546). 5G GW(508)F 5G link start marker packet -4 Al 4Goll 4 5G=
link switching-S- =3} 5} 31(s548), ©] % W}E 4G Fallback 8- %= = %] LTE RRC
connectionS- F-A]5}7] 98l UE(500)% keep-alive packet %52 A] 2} 8HTH(s550).
O] % 5GE 3t data F4) o] 9438 ¥ 31(s552) 5G GW(508)+= LTE RRC
connection A& 9|8l 52714 © = keep-alive packet-S- 4G Signaling APN bearer&
&3l UE(500) % 713 tH(s554).

%= 62 dependent 4G-5G RRC state mode®l| 4] 5G radio problem ® A A| fast 4G
Fallback 2 5G Recovery A 2} & =X $F L H o] T}

& A UE(500)-< 4G ¥ 5G RRC Connected -l ©] TH(s600). ©] o] 5G GW(508)+
B2 4G fallbacke 9] $F LTE RRC connection 4| £ 9] 8l keep-alive packetS 4G
signaling APN bearerE -8l UE(500) 2.2 7] 4 0.2 7 45-3}a1 2 TH(s605). o] w|
5GE &%t data 541 0] G231 H] a1 ) T(s610).

o] wj UE(500)7} 5G radio problem & 7% $Ft}(s615). ©] % UE(500)+= 5G radio
problem 7+ A Al F-E] 5G retry waiting timerS A 2}$H0H(s620). ©] % UE(500) 7}

_]N _]>4
m[o mlo
» 3
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[90]

[91]

[92]

[93]

[94]

[95]

[96]

switching decision % 4G = link switchingS 3 §FTh(s625). UE(500)= 5Gol A]
4G 9] link switching J B &2 9] 3l 4G link start marker packet2 4G signaling
APNZ F3ll 5G GW(508)% %13 th(s630). 5G GW(508)3= link start marker
packet =21 A] 5G| 4] 4GE link switchingS 4=3] 3FT}(s635). =3 5G GW(508)i=
4G link start marker packet2 2151 4GE 5 3 keep-alive packet 7 5-&

T TH(s640). o] F data ST 4GE Tl 573 TH(s645).

TFoF 5G retry waiting timer”7} TFH=E ¥ A A o] 5G 1°2 0] recovery ¥ H UE(500)%}
5G GW(508)- 5G= 9] link switching #-4 & =8 $}(s650). 5GE 2] link
switching 7} & s5441 € 5547} 4] 9] 5 2F =} 2t}

TFoF 5G retry waiting timer7} TH= ¥ A] A o]l 5G recovery 7} A 3} 5} A L 5G7+
inactivity (£ 24 31) A Bl A1} 52 5G RLF timer TH& 2 5G7} idle® 713 ¥ 91 &
745~ 5G Node-B(504)= H 23 % - 5G RRC release A 25 473 3Hrh(s655). o] F
UE(500)+= 5G zone®l| A 5G connection triggering condition( #] & 4G RRC
connected)©| T3 5G searching S A 2} $HCH(s660). UE(500)7} available 5G
2 AL 5G idle to active A 2F7F 8 ¥ TH(s665). ©]F UE(500)9} 5G GW(508)->
link switching to 5G T4 & 53] g+ t}(s670). 5SGZE 9] link switching 774 =
$5447-¥] §5547h 4] 5=t} 2}

%= 7-& dependent 4G-5G RRC state mode®l| 4] no trafficd 78 -9- 4G 2 5G idle
AEf N A 9] call flowE A ¢ L=H o] T

UE(500)7 5G GW(508)<> 5G& & & data 57415 =3 8kl 9l tH(s700). o]
5G GW(508):= 5G& &%t data %<7 A| HHE 4G fallback-2- 9] ¥ LTE RRC
connection f*] & 9] 3}l keep-alive packet2 4G Signaling APN bearerE 53|
7] 4 2 &2 UE(500)2 2 A %38kar L th(s705).

o] W 5G NB(504)°| 4 user data”} §1+= 74 -5~ 5G inactivity timer”7}

A2 TH(s710) 5G NB(504)°1 4] inactivity timer”} T+3 %] 5G RRC release

A 271 48 " Th(s715). UE(500)= 5G connection triggering conditionS TF< 8} 4|
5o5hE A5 (LY 2 user data?F S A 84| 2= 4 -9) 5G Modem s off3}31(s720)
4G = link switchinge 53l $+T}(s725). UE(500) 4G= 9] link switching A K.
g 913l 4G link start maker packets 4G Signaling APN bearerE &3l 5G
GW(508) & %3t (s730). 5G GW(508)1i= 4G link start marker packet <=21 A|
4G E link switching2 573 g+ T(s735) 5G GW(508) = 4G = link switching-&
33 T AGE S keep-alive packet 55 F 3 TH(s740). ©]F 4GE 55
data F-2lo] 8= =% Q) 51, B3l 5G connection triggering condition®] TH<E
74§~ 5G connection ¥ switching I} % o] ¥FAY 5+ == Q1 TH(5745).

0] 2 eNB(502)<i= 4G link start marker packet = user data”} $1 74 - 4G
inactivity timerE A| 2} ¢+tH(s750). eNB(502)-2 inactivity timer”} %5 %] ¥ 4G RRC
release A 25 5730 ST (s759).

o} 2}l i= independent 4G-5G RRC state mode 2] A call flow= Th&-2} 2},
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[97]

[98]

[99]

[100]

[101]

[102]

[103]

%= 82 independent 4G-5G RRC state mode®l| 4] initial 4G attach(©| < idle to active
2 HO to 5G Zone S X318} W initial 5G attach(active 3 B} 2 2] W3} 3 3} call
flowE =A| g L=H o))

MO/MT data service7} 223} a1, 5G network+= availabled} <] & 31, 4G network 7+
available @ 7 %~ UE(500)%= 4G attach = idle to active & 213 5~ 3HT}H(s800).
%71 4G attach® 73 -9- 4G linkE F3h= APN©o| A4 ¥ th(s805). 7] APN-<
Internet APNQ <= 9 2.1 o] = data service S ¥ ¢+ 4G-5G3} switching ¥ &=
APNo| U}

UE(500)-> 573 PLMN =& TA”| &2 % 5G zoned = ¥da}kaL, 5G zoneoll A
4G attach =~ HO In¥ 7 9~ 4G signaling APN©| 2§ 4 ¥ U}(s810). == 574
A9 2} 433 Glo] LTE attachE & 7 -5-9ll 4G signaling APN©| 7] 22 o &2 A4 =]
-5 9t} Signaling APN-> 4G-5G<} switching Al o] & ¢] ¢+ APN©| U}, UE(500)%
4G= switching®] ¢+=] o] 218 7 -9- 4G=E link switching2 4=3) T}(s815).

ARFA Q1 271 attach®] 7 -9- o] 2] & & 2Fo] e at4] &8 7 AT} UE(500)+=
4G= link switchingS 4~3) 3+ 3 link switching to 4G “d X A &2 93] 4G link
start marker packetS- 4G Signaling APN bearerE 53l 5G GW(508) =

431 (s820). 5G GW(508)+= 4G link start marker packetE 21 A] 4G link
switchingS 5~ 3] $+t}(s830). 5G GW(508)+= 4G = link switching 3+ ¥ 4G=
keep-alive packets #5531 )= 7 -5 keep-alive packet %1 &8 5 $HT}(s835).
5G link A4 A7HA] = datat= 4GE -3l &40 H Th(s840).

MO/MT data service7} A 3} 3L, 5G network 7} available3 74 -3- UE(500)< 5G
attach =-2 5G idle to active A 2} & =3Y 3+ T} (s845). 7] 5G attach¥ 7 -5- 5G
link& §3h= APN©] A/ ¥ TH(s850). 7] APN-Z Internet APN©| & = 310w,
o] &= data serviceE 9 ¢+ 4G-5G 7} switching ¥ = APN©|t}, 7] 5G attachd 7 5-
5G Signaling APN©| A/ ¥ t}(s860). Signaling APN-Z 4G-5G<} switching A o] &
213k APN©| t}.

UE(500)+= 5G= switching®] ?F¥ o] 915 7 -9- 5G link = switching &
=8l $+TH(s860). UE(500)<= link switching to 5G 4 ®. Z &2 9] 3]l link start marker
packet2 5G Signaling APN bearerE -3l 5G GW(508) % 7 & HT}(s865). 5G
GW (508)+= 5G link start marker packet 21 A] 5G= link switching &

T8 $HtH(s870) 5G GW(508)F 5G= link switching =3 ¥ W}E 4G fallback©]
Q3 75~ LTE RRC Connection -#| & 9| 3l| keep-alive packet &

A 2} 3HH(s875). O] F 5GE 53 data $ 541 0] 473 T TH(s880). ©] F 5G
GW(508)+ LTE RRC connection %] & 93l 5=7]%] ©. & keep-alive packets 4G
Signaling APN bearerE &3] UE(500)= 7 %-3F}(s885).

%= 9% independent 4G-5G RRC state mode®l| 4] 5G radio problemA] fast 4G
fallback & 5G recovery 24 -& =A] g L_H o] T}

& 2] 5G= RRC connected A} Bl & Data %=1 0] =388 =] 31 1 th(s900). ©| W 4G
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[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

fast fallback©| & 2 &4}l ¥Heb %] = 7 -9- fast 4G fallback AL 4] F2 02
4G7} disconnected ¥ A El Y 7 -$- UE(500) 2 4G "2 4G attach <=2 active
(paging) A 2F& 3] $H(s905). 5G GW(508)+= 4G signaling APN bearerS 53]
keep-alive packet F &5 A]2}35}21(s910), LTE RRC connection %] & 9] 3]

T7] %4 . = keep-alive packets 4G signaling APN bearerS -3l 4 53} (s915).
o] F<F5GE T3 data F54) o] 3 ¥ THs920).

TFeF UE(500)7} 5G radio problem-2- 7+2] 8} (s925), UE(500) 5G retry waiting
timerE A| 2 $H}(s930). UE(500)+= switching decision & 4G = link switching-&-
=8 31t}(5935). UE(500)3= link switching to 4G A H. &S 91 &l 4G link start
marker packet2- 4G Signaling APN< &3l 5G GW(508)E 7 & §FtH(s940). 5G
GW(508)+= 4G link start Marker Packet 521 A] 4GZ link switching-&-

G388} 31(s945), 4GS =3} keep-alive packet A 5SS 3} (s950). ©] F 4GS
&3 data 41 o] = F TH(5955).

TFoF 5G retry waiting timer”7} TH= ¥ A] F o]l 5G 174 ©] recovery ¥ ¥ link
switching to 5G #}4 o] =3 E tH(s960).

TFoF 5G retry waiting timer”7} TF=2 ¥ A] A ol] 5G recovery 7} A 3 s} A U, 5G
inactivity 2] 74 -9- B 5G RLF timer 7H& 2 idle 4Bl 2 A 35 A -SA] 5G
Node-B(504)+= # 2.3 % - 5G RRC release & 25 =3 $}(s965). UE(500)+=
5G zone®l| A1 5G connection triggering condition (¥ #| 2 4G RRC connected)©]
TFE 5] 5G searching2- A] 2F3HTH(s970). UE(500)+= available 5G& 271 A] 5G
idle to active A 2}& =38 $+T}(s975). ©] % link Switching to 5G Z}74 0]
5~ 3 ¥ T1(s980). Link Switching to 5G I} & s544F-¥] s5547} %] & =23}k 41},

%= 10< independent 4G-5G RRC state mode®l| A] no traffic! 74 -5~ 4G 2 5G idle
AEf N A 9] call flowE A ¢ L=H o] T

AA| 5GE &3 data T4l 0] 3 = 3L 9L TH(s1000). 5G GW(508)+= 5GE & &
data 521 A] fast 4G fallback-2 9] ¢+ LTE RRC connection - #| & ¢ 3| keep-alive
packet2- 4G signaling APN bearerE &3l 7] 4 & & UE(500) & 53
A TH(s1005).

5G NB(504)°l A user data”} g1+ 7 -5 inactivity timer7} A] 2 ¥ TH(s1010). ©] w]
inactivity timer7} W& %] 5G RRC release A 2} 7} =38 € Th(s1015).

UE(500)% 5G RRC release ¥ 4G link switching =3 5} 31(s1020), link
switching to 4G 4 H. A &2 9138l 4G link start maker packets 4G signaling APN
bearerE %3l 5G GW(508) = & 3H(s1025). 5G GW(508)+= 4G link start marker
packet 521 A] 4GE link switchingS =3 3} 31(s1030), ©] 4 - 4G & 5§
keep-alive packet H&-& F 8k T(s1035). ©| % 4GE F 3 data 5541 9]
=30 1 tH(s1040).

0] 2 4G NB(504)<i= 4G link start marker packet =2 user data”} $1 74 - 4G
inactivity timerS A] 2} 3FtH(s1045). 4G NB(504) 1= inactivity timer”} TF3. %A 4G



16

WO 2018/135861 PCT/KR2018/000809

[112]
[113]

[114]

[115]

[116]

[117]

RRC release A 25 =3 $+T}(51050).

t}8-2 dependent 4G-5G RRC state mode 2] @& &2}l o 8] 7] <3t}

% 112 @2 9] dependent 4G-5G RRC state mode®ll 4] 4G 2 5G initial attach 2
active A 25 EA| 3 oA ot

1100 @A o] A @22 LTE attach 4 2} 5~3 2 4GE F3} Internet APN 2 4G
signaling APN A 4] B=3= 4G idle to active A 2}FE 523 3t} 1110 THA ol A @l
4G Link 2 switching2 =8 5}31 5G GWE 4G link start marker packet-2 7143},
Z7] HEA] vFR 4GE path(7 2) setupo] 2 7 §-oll = 1110 A o] A%
7hs ek 1120 @Al A @ 2 4G V1A 574G E -3 data service 7}

T3 E .

1130 @A ol A &2 5G connection triggering condition©] T+ %] =4
st} 5G connection triggering condition &2 o2 & - Alglo] a1g]E 4=
Ack. A HA R 54 PLMN =& TA# 9] v A& &3 5G zone )& 14 6h+=
74§~ &2 5G connection triggering & switching ¢ -5 A3t} = HA 2 4G
RRC Connected7} ¥ $1-& 7 -5~ @&+ 5G connection triggering & switching
o RE ddEoh Al HAl 2 4GE F 3 7|4 2] data bearer =+ 573 data bearer
(¢ ¥ = Internet APN) A A] @22 5G connection triggering ¥ switching 175
st} vl A2 4GE 58 7124 2] user data =2 57 user data (Y ¥ =
Internet APN2 & %t data) & =21 Al @2 5G connection triggering % switching
o HE dhehst), W2 471 5G connection triggering conditions %ol 4| 31t
o] /2] condition®] R+ -8 | 5G connection A &= A& G gtt} (Al & 5G
zone©| EA G- 1A & 45, T2 5G zone©] EA3HE Q1A138HA A data bearer7t
AT A5 S ol 74 421 5G connection triggering condition & = AF-8-E 42
2 t}.) 471 5G connection triggering conditiong 7| HFS 2 Wk 4J7] condition©]
=53 79 5G modemE ondtal ©] & 53l 5G cell searching 2 available 5G
cello] A Al 5G2 9] connection 2 switching &2} 308 4= Qi) v 2
condition®| <% ] 58 - 4G = switching 522 & 2, 5G cell
searching e % ©3}3L, 5G modem off's< 3 3 -5 ST},

1130 @7 ¢ll A 5G connection triggering condition= TH5E 74 -9-, 1140 W7 of A
W& 5G Modem on 2 5G cell SearchingS- A| 2}$HC}, 1150 WA o) 4] @&
available 5G7}F 7 ¥ Q1= 4] ¥8}aL, available 5G VA A o)l = 4GE S ¢
data serviceE A< =3 8F3L(1120 ©@A)), available 5G 27 Al ol 3= 1160 &-A] o] A
5G attach ~3 ¥ 5G& & %} Internet APN ¥ 5G Signaling APN A4 H=3= 5G Idle
to Active A x5 423 ghr}, o] & 1170 ©HA ol A 5G Link & switching 2 5G GW 2
5G link start marker packet& % %-3}31 1180 Y7ol A 5GE E-$F data service 7+
T3 E .

1130 @7 ¢ll A 5G connection triggering conditions TH5 % A] &85 75 1120
WA 2 FZol7H4GE & § data service & Al S -8 gt
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[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

% 127 @2 9] dependent 4G-5G RRC state mode®l] A 5G radio problem A A]
fast 4G fallback 2 5G recovery A 2}& EA|$F oA o] T}

1200 Aol A 5GE %53 data service7} =3 ¥ a2 91t} o] w) 1210 g ol A
ko] 5G radio problem A& A 5F =4 kgt €A 1210
WA ell A 4G-5G 7t Ping-Pong &7 W] 7} & Q 3F 749~ 5G retry waiting timerE
Al 2Fslo] 5G Node-B2] Al A A1 A& 24 3k}, 5G radio problem©] 2] 51%]
% ATHA 1200 ©HA = =oftth

1210 4] 3 1215 @A ol A @22 4G link 2 switching 2 5G GW = 4G link
start marker packets 5G GW= 7143}, 5G Retry waiting timer TH5 A 7FA] =
4GE ‘&3t data service7} =3 & Th(1220 @A) ©] % 5G retry waiting timer”7}
Tk ¥ 51(1225 9HA), @2 5G connection®] recovery ¥ 91 &= A] - EHTH(1230
WA, 7eF 1 T 5G link 2 switching & 5G GWE 5G link start marker packet
F21(1235 @A) F thA] 1200 @A 2 5017} 5GE & ¢ data service7} 53 H T}
1230 @A el A 5G connection &7+ A 3 2 FHF = A, @2 5G cell searching &
218}a1(1240 A, available 5G 71 &7 ¥ 1= #ek g th(1245 ).
WA A ol = 4GE E-§F data serviceE Al 3 8 5G cell searching S
=8 3} 211240 @A), available 5G 271 Al 5G idle to active A 2}FE- 5= 3Y $H}(1250
WA, o] & -2 5G Link & switching % 5G GW = 5G link start marker packet-S-
AEshar, 1200 A = &0l 7 5GE & ¢ data serviceE 573 $HT}

%= 132 @2 9] dependent 4G-5G RRC state mode®l] A 4Gl o)) 3l] no traffic
Aol B8 EAH A o,

1300 SA| ol A 4GE 53t data service7} 573 ¥ 21 1T}, User traffic©]
A Al ol) = data service7F A€ =3 ]| user traffice] 2| E A A] 4G 7] A =
inactivity timerE A| 28} ar, @2 1310 @A o 4| 4G 7] A =70l A inactivity
timer7} TF& ¥ 91 =A] &} Inactivity timer7} TFEE 7 -$- 1320 YA ol A 4G
active to idle 4 2} (= 4G RRC Connection release #74)7} <= |t} o] & 5G
connection triggering condition®] &= 7F<¥] a1, 7] <ol 5G modem on 2 searching
A 91 79 5G Modem OffE 4238 8+ 4= g1t} (1325 ¥HA)). Inactivity timer7}
R E A e A9 9 1300 YA &2 Eolzitt

% 147 @2 9] dependent 4G-5G RRC state mode®l] A1 5Goi| o)) 3l] no traffic
A9-0l AAE T A8 mA ol

1400 @A o) A 5GE =3 data service7} 53 & 22 ) T}, User traffic©|
A Al ol) = data service7F A€ =3 ]| user traffice] 2| E A A] 5G 7] A =
inactivity timerg A] 2FsFaL, W2 1410 @A ol A inactivity timer 7}
TR ¥ =X IS Inactivity timer7} TFE %] 91T 5G active to idle A 2} (5
5G RRC Connection Release #%)7} 53 ¥ (1420 @A), Inactivity timer”}
R E A G 9 1400 ©A & Eolzitt,

1420 @7 ¥ 5G connection triggering condition©] ¥+<%] %] &= 749 5G

A

_—
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[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

Modem off& 3 & =% 91 31(1430 @), @22 4G Link 2 switching 2 5G
GW = 4G link start marker packet& 7 33+ Th(s1440). o] & 2 2 ¢+ H §- 4GE 5
data serviceE =38 814 (1450 W A)), User traffico] £ 4 A of] 3= data serviceE #] &:
83}, 5G connection triggering condition©] <% 7 -§-oll = 5GE connection
2 switchinge =3 & 5% AT, user traffic®] V|<EAA] 4G 7] A =1~ inactivity
timerS A 2}, W& 1460 DA O A 4G 7] A =7 ol A inactivity timer”7}
TR ¥ =R Fekshoh(1460 YA, Inactivity timer7} RHEH 29 @HE-2 4G
active to idle & 2} (=5 4G RRC Connection Release) & =3l $+T}(1470). Inactivity
timer”} RER ¥ A @& 739~ 1450 @A 2 Eopiit

%= 15+ independent 4G-5G RRC state mode®l| A ©'2] 4G ¥ 5G initial attach 2
active A 25 EA| 3 oA ot

1500 &7 ol 1 MO/MT data service 7} A &}aL, 1510 Al of| A ©hib2 4G
network 7t available 3+%] &213tt}. wHoF 4G network 7F available 3+ 74 5-, 1520
A o A -2 LTE attach A 2} 58 2 4GE & internet APN & 4G signaling
APN A4 H3= 4G idle to active A 2}E 8 §hrt, o] % 1530 WA ol A THE-& 4G
link % switchingS 573 3}31 5G GW & 4G link start marker packets %% 3HC},
Z7] A& A ¥EE 4GE path setup©] & 7 -F-oll = 1530 WA= Aol
7 tth. o] % @ 4G 71 A5 1F4GE S data service & 3 $FTH(1540
@A), o] & whi-& 5G 0] available 34| FHbslar(1550 @A), THF 5G
network 7| available ¢+ 7 - 5G attach & 5GE ‘& 3} Internet APN % 5G signaling
APNS AJ/d 38} Al H3= 5G idle to active A x}HE 573 gHo(1560 ©HA)). 7HoF 5G
network 7} available 3} 4] ¢S 7 9-, ¥H&-& 1540 whA ol A A Z: data service =
gttt 1560 WAl £ 1570 A o] A &2 5G link 2 switching & 53 8} 31 5G
GW = 5G link start marker packet& 418t} o] & @& 5G A4 & 53 data
serviceE 43 gH}(1580 ©HA)).

1510 @Al A 4G 7o) availabledt ] &S 79 (55 5G ' ©] Available3t
749, @S 1560 HAE G gt}

Independent 4G-5G RRC state mode®l| 4] 5G radio problem A A] Fast 4G
Fallback 2 5G recovery procedures= %= 129] 7 §-9} & A 5}t}.

k9] dependent 4G-5G RRC state mode©l] 4] 4Gl th &l no trafficd 7 -5-2]
Aaki=z 52 139] 4 5-9F L5t

t}5-2 dependent 4G-5G RRC state mode ] 5G GW(°]3} GW)<2| -&2}el tf 5
ia=

%= 162 dependent 4G-5G RRC State mode | 4] GW<] 4G % 5G initial attach 2
active proceduresE =X §F oA o] T}

1600 Aol A GWi= @de] 2 4ol 2] 3 LTE attach 2} 3 R 4GE &8
Internet APN 2 4G signaling APN A4 4= 4G 7} idle 3 Bl Q1 7 5- active A 2=
T gt} 1605 S A ol A GW = W22 HE 4G link start marker packet2-
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[135]

[136]

[137]

[138]

[139]

[140]

[141]

G218}, 0] 3 GWI= 4G link & switching S 9730 311610 ©HA)). 27] 544
v 2 4GE path setup©] & 7 $-o) 3= 1605, 1610%HA] &) Ak 7)) o] 5
1615 FA ol A GW 7} 4G path® keep-alive packetS- 7] 2 53Fal Q)& 74 §-ol &=
keep-alive packet & %8 3T}, o] F 1620 G|l A GWE 4GE E- 3 data
services ~38) $HT},

°]F 1625 Ao A 5G attach7} fF¥ o] L& 7 -0l i= GW= @de] 2.7 <]
9]¢t 5G attach A A+E 578 2 5GE & & Internet APN 2 5G signaling APN-&
Adstal 1 3] Ao A 4Gt T U gHIPE 2 H 4G-5G session binding S
T st} = 5G7Fidle A EI Q) 73 9 active AAHE gk} 1 9] 9] A S (A E
E0] 567 7131 &5 deh = 16250 dAE A g 7hs st o) F GWE 1630
A el A ehdko] A -3t 5G link start marker packet2] A F-+5 &1t} whok
GW 7} 5G link start marker packet& 57218+ 7 -9- GW+= 5G link & switching&
T34 3k (1635 @A), TFeF w2 4G fallbacks &% © & 4G RRCE connected
AEIZ F-25H7] 9181 GW= 4G pathE 53l @& =2 keep-alive packet
F714 0 &2 HETH1640 ). o] F GWE 5GE & 3 data service 5 3 g
TkoF 1630 WA ol A GW7F 5G link start marker packet& A 54| 2 9F-& 74 -9
GW= 1620 @A & E0}7F 4GS ©| &3 data service S 573 §Ftt.

1645 7] o] % GW= 1650 WA ol A 4G link start marker packet-S-
PR =A AL, A S A9 1610 EA R, FAISHA] e ok-S 9 1645
WA 2 Folgtr,

%= 17 dependent 4G-5G RRC State mode /| 5] GW 2] 5G radio problem*] fast
4G fallback 2 5G recovery proceduresE =A| ¢F oA Lo T,

1700 @A ol ] GW= 5GE 5 3t data service 5 58 313 Ut} o] W] GW=
1710 Aol A 4G link start marker packet =41 o325 2218} 31, 4G link start
marker packet -2 Al 4G Link 2 switching< 3 8F31(1720 @A), 741 514]
A A5 1700 @A 2 Folgitt

1720 @A ol A 4G link = switching©] ¥l & GW = 4G path = keep-alive packet<
717 % shal 9= 749 keep-alive packet®] 1 && S 3t} o] & GWi= w@d I}
A4GE F3l data serviceEs -3 $HC}.

o] 5G7} idle “FEN Q! 49~ GWi= @2l 8 of] 93 active HAHE
T8 3 ch(1750 TA). 5G7F )] active?! A EIQN A 9ol = 7] @A E A EF
7Fs stk GW 1760 & A| ol 4] 5G link start marker packet -4 o -5 €18}l
5G link start marker packet 14| 5G link & switching-& =3 gFth(1770 ©A).
GW+= W2 4G fallback©] 2 2 3 7 $- 4G RRCE connected B 22 §-%] 3} 7]
3l 4G path 2 keep-alive packet 2 7] 4 0.2 2 %-3}a1(1775 ©A)) ©]F 1700
A2 =07 5GE F 3 data service s 3 $H}

TkoF 1760 WA ol A 5G link start marker packetE 2154 & 749, GW
1740 @A &2 Eo}7} 4G 2 & o]-8& data serviceE 5~38) gt}

o},
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[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

%= 182 dependent 4G-5G RRC State mode ol 5] GW <] no trafficd 7 -5- 4G 2 5G
idle procedures & = A| ¢+ A Lot} & 182 GWT 4GE -3l data service &
TPF0 A g0l

1800 @Al A GW= 4GS =-3F data serviceE 53] 8FaL ) t}. User traffic©]

FE A Al GW= data service S A €4 0. & =3 51 | user traffice] & A 514 F<S
745~ 4G 7] A =7 inactivity timerE A| 2} $FCh, GW = inactivity timer 7}

k3 E 3= %] Tkl ar(1810 WA, user traffic®] Al4:2 w)E A &2 Q8] 4G

7] A= el A inactivity timer7} RFE 2 7§~ 1820 WA ol A 4G active to idle
procedure (4G S1 connection release) & =3 5HA] ¥ T, ¥FF inactivity timer”7}
TR EA] kS AT GWE 1800 BHA = =ol7F4GE 53l data serviceE
T3y gy,

%= 195 dependent 4G-5G RRC State mode ol 4] GW <] no trafficd 4 -5- 4G 2 5G
idle procedures & = A| ¢+ IE THE A o]t & 195 GW7F 5GE E-3l data
service & T F <! 7 -F-o|th

1900 @Al A GW= 5GE =-3F data serviceE 53] 8FaL ) t}. User traffic©]

FE A Al GW= data service S A €4 0. & =3 51 | user traffice] & A 514 F<S
745~ 5G 7] A =7 inactivity timerE A| 2} $FCh, GW = inactivity timer 7}

Tk E =X Tkl ar(1910 WA user traffic] Al <:2] v &) 2 Q& 5G

7] A= el A inactivity timer7F R 7§~ 1920 WA ol A 5G active to idle
procedure (5G S1 connection release) & =3 517 € T}.. o] F GWE @Hd 2 HH
4G link start marker packet <41 2 4G Link = switchingS- 530 $+}1(1930 ©HA)).
o] F GWi= H Q3 49 4GE Z- ¢ data service & 58 gHTH(1940 THA)).

TFeF 1910 WA ol A user traffic©] <= )] 8l] inactivity timer7} TFR %] ] 2F&
Alolli= GW<= 1900 B 2 =017} data service S A< =3 3ot

1940 @A ©] 3= user traffic®] A Al GW= 4GE ©] &3l data serviceE
A &4 02 351, user traffice] EASHA] &2 5 4G 7] A =1 inactivity
timerE A] 2 S0}, GW AT inactivity timer”} W % 91 =] FE3Fa(1950 ©HA)),
user traffic®] 7| &4 v|EA 2 Q18] 4G 7] A 7ol A inactivity timer”} 952 74 -9
1960 7| ol A 4G active to idle procedure (4G S1 connection release) S 5~ 5} 7]
.

TFeF 1950 WA ol A user traffic®] <= ] 8l] inactivity timer7} TFR %] A] 2F-&-A] ol =
GW T 1940 @7 2 =017} data service & | & 9~88 ¢}

T} independent 4G-5G RRC state mode2] 5G GW(©] 3} GW)<2| -&2}el tj 5
ia=

%= 20 independent 4G-5G RRC State mode | 4] GW 2] 4G X 5G initial attach %
active proceduresE =X §F oA o] T}

2030 SAlN A GWa= el 2l 935G attach A 2}FE F 3 8haL 5GE 3
Internet APN 2 5G signaling APNES A A 3}al A7) 38 A ol A 71 4G

C.

»
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connection®] & 7 5- 4G} &L S IPE & 2 4G-5G session binding-&-
Fastet. 3= 5G7Fidle A EN Q] A 5 active A 2HE G- 8Fa1 20400 AR
o] 5 gtrt. 1= 2080 WAo A GW = vhide] 8 Aol 9] & LTE attach HA}5
T35} 31 4GE 53t Internet APN 2 4G signaling APN< A4 shal, W 43
A el A 7] 5G connection®] S 7 F- &S IP T L 4G-5G session
binding B=3= 4G 7} idle A ER Q1 74 - active A2}FE 53 3 2000 WA & o] F 3o},

[152] 2040 @Al GWE @2 1€ 5G link start marker packet =41 o] 2-&
}Q135}al 5G link start marker packet <A1 A| 5G Link 2 switching-& <=3 12050
A, 271 A& Al vEE 5GE path setup©] F 7 §-oll = 2040, 2050 THA| 9] A=
7}s 8tk GW= WHE 4G fallback©] 2 2. 3tt} ¥hA] 4G RRCE connected &2
#3171 913l 4G path = keep-alive packet < 7] 4 2.2 & gkT}2060 THA).
o] GWi= 5GE %3t data service 5 -3 32070 HHA)).

[153] o] 3 GWi= 2090 WA o) A @2 I E] 4G link start marker packet =41 o] =
gholalar 4241318 749 4G Link & switching=- 573 32000 ©HA)). 7]
& A vEE AGE path setup©] 2 7 9-ol = 2090, 2000 TA| 9] A% 753}
2000 @A ¥ 4G path= keep-alive packets 7] A& 3FaL A= 74 -9~ keep-alive
packet®] A F& e 2010 EA). ©]-F GWi= 4GE -3l data service &
=8 ghr} (2020 THA).

[154] qhoF bk 2 BE| 4G link start marker packet 741 o] F-E 18} aL 4241 51%]
&3S A5 GW= 2070 A & Fol gt

[155] Independent 4G-5G RRC State mode | 4] GW 2] 5G radio problem*| Fast 4G
Fallback & 5G Recovery Procedures °l| A 9] 5212 &= 179] 43¢} &}

[156] Independent 4G-5G RRC State mode ©| 4] GW 2] no trafficd 7 $- 4G X 5G idle
proceduresol| A o] 52t &= 18 2 & 199] -9} 1}

[157] o} 2l oll M = 4G-5G interworking architecture®l] 4] A}-8-&}= message®l] tf] &
A o] o} formatel] thal 7] &),

[158] 1 A 2 link start marker packet message2] 9] 2 formatol] 3l 7] gk}

[159] 7] WAl A= UERHH 4G eNBE 713 5G GW = A F 5 71} = UER F-§
5G Node-BE A 5G GW=E A %-H ). o= UES A 4G-5G3F switching &2}
GW = switching Notification = GW ] switching-& 2 % 5} 7] 9] ¢} message©] T}

[160] %= 212 link start marker packet message®] -8 =X Al o] T}

[161] 471 WAl A = 1P & T1(2100), UDP &) T1(2110), Control message type
indicator(2120), Fast Fallback Control flag(2130) 2 APN information(2140) =
Aol & 3 & ¢S} Control message type indicator(2120) [1 byte]i= 4G Start
Maker packet (0x00) J=+= 5G Start Maker packet (0x01) 7} = 5= 131, Fast Fallback
Control flag(2130) [1 byte]:= Fast Fallback (Keep-alive packet 7| % <) 1] 4] &
(0x00) Y= Fast Fallback (Keep-alive packet A %) 48 (0x01) 7} 2 4~ v}, &t
Multiple PDN connection®l] 4] APNS- 1-+-3}7] 9| ¢+ APN information(2140) (APN

%, of

flt



22

WO 2018/135861 PCT/KR2018/000809

Network Identifier & APN Operator Identifier) [variable size]:= ¥ ¥ 2 network ID.
Mnc<MNC>.mcc<MCC>.gprs 7} 2 = )t}

[162] 7 WA = keep-alive packet message®] 4 9] 2 format®l] o 3l 7] <=3k}

[163] 7] WA X 3= 5G GW 2L E 4G eNBE 7] %) UEZ A 455 1, o]i= wj &
fallback2 93l switching & %= 1= available $+ network( #| 2 4G)2] RRCE
connection 2 A 3}7] 98l &l & networkell 52714 &2 # F351A] © ).

[164] 1= 225 keep-alive packet message2] -2 = A| g Al o]t}

[165] 471 WAl ] = 1P & T1(2200), UDP & T1(2210) 2 Control message type
indicator(2220) % % o] &= &t} £33t} Control message type indicator(2220) [1
byte]-= keep alive packet (0x03) ©| 2 4= )t}

[166] ofeffol] A= - g of] ik signaling W Al A of] T §F IETEE A A] o & 7] g

[167] 3 A = 4G start marker message©l] T 3l 71<2 ¢HT}. 4G start marker message+=
UEETE 4G eNBE 71 A 5G GWE 7 5%, Message ID+= 0x00 00 00 047} 2
4= At} o]i= UEN A 5Goll A 4GE switching 5% ¥ 5G GW & switching
notification s =3 3}31 5G GWll A 5Goll A 4GZ 2] switchings 2% 8}7] ¢ ¢t
message =, 7] WA A= 5G GWE A FA| reliable(X A 1 5)3F =418 9 5
SA 7 R AS SR as o Afd 5 vk Al 2 7] WA A=
100ms7}e} 10 wHE A g2 = 9ok

[168] T+ MA E, 5G start marker message©ll ™ 3l 7] <= §Ht}. 5G start marker message+=
UEZYE 5GNBE 7 A 5G GW=Z %%, Message ID+= 0x00 00 00 057} <
4= At} o]i= UEN A 4Gell A 5GE switching 5% ¥ 5G GW & switching
notification s =3 X 5G GWoll 4] 4Gl A 5GE 9] switchinge 2 % 5}7] 9]
message©| T}, 7] WA A= 5G GW=E 7 F A reliable$t 418 918l 574 571
R AF g dbgsor dgd 5 Qv Aol 2 7] WA A= 100msmHe
109 ¥H& AEe o= ok

[169] A A 2, 4G start complete messagel] t 3l 7] gkr}. A7) WA X = 5G
GWoll A 4G eNBE 71 2] UEE A4 31, Message ID= 0x00 00 00 A47} = <=
ATF UE ¥ 5G GW3= 7] B4 © & 4G start marker 572 3 ZA] switching S
Tk Qo delH o= A 495G GWE UERYT-H 4G start
markerS -8 2 W& 5G| A 4GE 9] switching 5 2ol thal] A4 o7
Switching ¥ $1th= &1 & WM A & A 53 5= 9t} 8l message™= UEZ
A5 A] reliabledF =412 Hell 54 71 2 AF Sl dHgxow HAid
At AHZ 7] #l Al A= 100mseEo} 109 8HE A S 5 9l

[170] Y] H A 2 5G start complete message®l| t &l 7142 ¢}, 5G start complete
message™ 5G GWZFEH 5GNBE - UEZ %5, Message ID+ 0x00 00
00 A57} & 5= 3L th UE R 5G GWi= 7] &4 2. & 4G start marker £-741 % SA]
switchinge 73} 7Fs3hu}, AEl 4 02 & Q Al 5G GWE UEZ - 5G start
markerS -8 2 W& 4Goll A 5GE 9] switching 5 2ol thal] A4 oz
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[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]
[179]
[180]

[181]
[182]

switching ¥ 1 Th= &1 S WM A& A5 5 ). 3l D messagei= UEE
A& reliable ¥ =412 9l 54 57 R AE SR g ow Ab5d 5
Act Al & 7] WA A= 100mswhot 100 ¥

A 1 A = keep-alive message©l] T 3l 71<2 ¢Ht}. Keep-alive messages= 5G
GWEY-E] 4G eNBE 713 UER A5 71, 5= 5G GWEH-E 5G NBE 71 4]
UEZ A%, Message IDT 0x00 00 00 0F7F 2 5= It} A7 WAl A] = W&
fallback2 93l switching® <~ $)3= available 3} network (¥ #| 2 4G)2] RRC
connections %] 3} 7] 9 3l (keep-alive) 3l & networkol] =714 &2 A &¥ o},

523 E o] AA oo w2 v signaling A Aol A8 4= L=
7] & H Al 1££%E |3 = o)t}
5239wy 7] E WA %] 92 [P & T](2300), UDP &) T](2310), reserved

ID(8 byte)(2320), transaction ID(4 byte)(2330), | A| #] ID(4byte)(2340), fast fallback
& A B (1byte)(2350), APN 7 H.(32 byte)(2360), UE % H.(32 byte)(2370),
Ho|2rE g TN, AV 7wH 7 B dol= oAl 4] Ao s HA

M aoia=

Reserved ID(2320)< 8 bytesZ ¥ '0'2. 2 A4 7}53} L, transaction ID= 4
bytes 2 ID9] LS 104 A 2Hat 2= 9l oW E3] attach ] 15-E] A 2H8}o] link
changeA| vttt 14 F7Fe = Qo =g A EA A= AE5E A8 54 &

H A A & WhE2) 0 72 M st 79 5 A3 Transaction ID7F AFE-E 5= Qi)
Message ID<= 4 bytes= message 2] &40 & A 8h= =2 4G start markert=
0x00 00 00 04, 5G start marker+= 0x00 00 00 05, 4G start complete= 0x00 00 00 A4,

5G start completei= 0x00 00 00 A5, keep-alive] 7 -5- OXOO 00 00 OF7F 2 4= 3

Fast fallback 8 == A B2 0 22 k=l 4= 9] 01 4G = 5G link start marker
7 Al fast fallback©| & 2.3+ 7 9- 5G GWell 7| keep-alive packet®] A% 274 &
517] 913k Flago] t}. Keep-alive packetS- V| 25512 18 72 $- 0x00= 2 A = a1
;ﬂ_/}ozo J61—7:] OXOIEHZJ /\olq_

APN information-> A1 8] 2 © 2 3 3}= 4= Q) 0 v multiple PDN Connectlonoﬂ Aq
APNS 3} 93 A B o)}, UE information> A Bl 4 © & ¥ 3hE 4= 9l o
5G UES 78h7] 91 3F A Boft,

Payload+= 74| 9} byte7}A] "F" 2 A& 4= 9}

5 245= E g of AA[dof] uhE whko] ;ng

5 240 4] AT E]3= vps} o] g o] A o o
STA1(2410) 9 Al F242005 23 T 9

Z A1 (2410)3= 4G 3= 5G 7| A =3k A & %?ﬁ% T At

Ao 7-(2420)+= THdo] & g o] AA oo whe} F 2t )
ANT EFE A 7 Uk Al =, Ao F(2420)= A1 FA
A& AXE Fdsta, A2 FA U EY 2ol el H& 415 44 5340 =

H
FR T 5 Ak 2e) 3 Ao) 4200 A7) AL A HES] T L A2 A
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[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

e =e] Al "= el whef, 7] Al A I ES] = Bl ] A2 FA

HEAAES Bl TdT A EE A TS st s Ao 5= vt
S A 0 7-(2420)= 7] Al FAA MESAE st Bl 7] Al2 4
HES A9 AW e A]el A ehe 7FAS AL, 7] et 7] A2 F4

HE 72 == Alolof] AAH A2 F4 Y EY A A 219 ¥ APN(Access Point
Name)e 53, A2 4 HES A F A A2 apA g7l & 7] =20

AFFEE Aol % 5 ek,

A7 =ERZRE AV AL T HES ek AAS fFAA717] g S
FAEEE A o)et 4= 9l
A o] 2420)2] A7) 71 AN B 7] T2 A A& 7] AN A 07 B v A A of] A
VN TES S HAgE gl f-
A

oukg o] A A o ol] w2 A|o] E 9o 4] o] R T2

A EA H3= ) o], B uhg o] AA]eof] wHE Alo] Edlo] 41
(25109} Ao 252008 ¥ 38 5 Ak
FAR Q5100 T4 A A 2gle] 9ol o]

bt
2
4« = i) r

2,
L2
iz

(2520)= Al E S o] X7} B 2y o] A A4
55 PN S T5S Alofst 4= ok
Ay 2, Ao H2520)= Al FA4 B4 U EY
& dole] whiol Al FAG AMu|AE AT
1 54 =4 Y EY A Alo]o] A 1=
AW ES] A ALol o] Fad i 21 e ol 7Hksto] AFv] dhdol Al 4]
23 e A3 A e o) = )
o

Ao (2520)+= 3V DdEZHEH AV Al FA BFA U ESAE

b
I

LA FA AL 7] whda 7] Al FA
ZXNYE I A 1Y™ APNS A A3 o
5 B3 S 2 A AL Y] dda) o] A2 A B4
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[195]

T3l 71E 38 ol A &5 = 4G 7] A =ell o §F impact §l©], 5G Al 8] 2
launch 2 development”} A1 43} 31 H 2] 317 o] Fo] & 4= Q). F WA & 4G, 5G
core®| A slte] A 8] 2= tsA FA3HIP T4 TS E 8l 4G-5GZF seamless
Aqu) ~5 2 Y 753k Al H A E mobile 373 ol A 5G radio link(mmWave) 2]
Aol ol 4= gli=t, o] e §F B o) M = A1) 9] /P A& SHR. S
?13te], radio W& 71 w27 A3 5= 9l E UEZF WHE 4G ¢t 5GAT link
switch decisionS 5~3] 3}| 4G Fallback©] W2 7] o] Fo] 2 4= 9l v},

2 G A A ef o) JRAE 2 g o] Ao & Y o] Vs ] 8-& 4
Aveta g ol ol & 5] HEl 54 dE AAEE A ¢
WS A starA) sk A& ofu T of 7] ol ZAlE A A &
g o] 7] ] A vtE-E £ THE W o Eo] A Tttt A 2
o] &5k 7)< okl A B A1 A2 7EX Aol Al A g A o)

il

1T ol o

0.
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AT

& 1] A Ba) Al 22l o] ghke] whae) glof A,
A7) ehikol Al F41 Al 2~ 814 RRC(radio resource control) 12
Arej o) a1 A2 B4 A A8 o] A& o] 7EssteH
ﬂﬂEﬂﬂ@mWwﬁﬂﬂﬂziﬂqﬁwoq 5 %7]

APN(access point name)-S A4 3= @7,
A7 Aol Ef o] £ 7] A2 4l Al 2~¥ 2 e A2
A 718 ¥ (signaling) APN-S A Al &= &4,
A7 A1 -S4 Al 2=Elol| M Ag7] A2 B4 Al AElo R A A S
T ah= A
71 A2 A1 APNS 7]HEQ 2 | = A%} n}ﬂ )| 7 (link start
marker packet)S 47| Alo] Egjlo] & A5z vhAl; &
%ﬂﬂﬂEﬂﬂﬁ%ﬂﬂZEﬁﬂﬁﬂoﬂﬁﬂWﬂH%
Salets @A S ek A SH SR o= WY
(713 2] ?ﬂ |15} o)A,
71 Aol Ede| 25 7] A1 -S4l A
A1 ¥ APNS 7]Hke 2 7] glo)
FABE GAE Y £k Ale 5
(%1% 3] A7l Ao M, 71 B A A1 2wk 7l
IP &t (internet protocol header), UDP & T (user datagram protocol
header), Al o] W] A] A] £-3 X A] AHControl message type indicator),

Wh2 29 A o] & 2| “1(Fast Fallback Control flag) 2 APN A X. <
x%cﬂ T I E EotEtE AL EXH O R S H]—HJ

=

e AEE A

UL NS B

i

! (keep alive packet)=-

ahi= w,

o U

oﬁ

111
10 )

(37 4] A28kl glo] A, 471 71-detol v 72,
1P & T, UDP SlT] 2 Alo] WAl 4] 8 A A4} F Aol 5 shi}E
ZgshaL 47] Ao MAA §3 AAAE -Defol . L
AN 5 o A SO sl iy,

(974 5) 0 520 A 2= 2] A|o] E 9] 0] (gateway)e] Hilol] QoI A,

$
Sk a A 7] A2 F A Al 'S o] 88 7] APN(access point

Al 719 ¥ (signaling) AP
/\1—7] Xﬂl E/\] /\] < Hl oﬂ
saahe )
g7 A2 A1 ¥ APNS 719k 2 9 31 AJ 2 kA ) ) (link start
marker packet)S 7] SR ERE FAlsE G 2
A7 ] A2 TA Al 2FE o] &l HolE E F5rAl sk

_>.:
O>“
N
2
of
>

A A zEo R 29148
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Al Al 228l 4 RRC(radio

|
resource control) $1°4 4 Ef o] 3L A|2 5-Al A| 28l o] AL-g-o] 7}5 5k

73 6] A 56101 01/\1
A7 SR AV AL S Al g A E AL A 1YY APNS
71dko 2 Fl.d o] B 37l (keep alive packet) S F=2138l= ©HA &
Ul X398t A& 5 0= 5= W,
(73 7] A5kl QoA A, 7] "H A AR Ak
IP &t (internet protocol header), UDP & T (user datagram protocol
header), Al o] W] A] A] £-3 X A] AHControl message type indicator),
Wh2 29 A o] & 2| “1(Fast Fallback Control flag) 2 APN A X. <
Ao htE EdshiE A& 573 07 sh= W,
LR Aol 8lol A, 7] 31-Aekol AL,

IP ], UDP & t] & Ao} WA A] & A A2} 5 Ao & st
EJbatal 7] Ao} WA A 8 A A Ap= 3] -Aefo] B s A&
AN Y AL 507 B

(73 9] 540 %41 A28l wharel glo] A,
NS SoNEHE A
271 dko] Al 541 A] 2~ A} RRC(radio resource control) $1°4

A
Aol oL A2 Al Al 2Rl el ALgo] Tkt
Al o] E 9]l o] (gateway) 2} 7] A2 F-A Al 22El-& 0] 88 7]
APN(access point name)& A4 3131, 47| Alo] E ¢ o] e} 47|
B Al 280 FE E A2 A 1 ¥ (signaling) APN& A A 5L
A7 AL G4 Al 2=Ellol| M 7] A2 B4l Al Bl e ' A~ 3
Telslar, A7) A2 Al1d ¥ APNS 7| REC 2 ®] = A2} nhA
7} 7] (link start marker packet)= 737] 7| o] E 90| 2 A F5}aL, 47|
Al E o] o} 7] A2 -4l Al =Fl o] &3 Eﬂolﬂg‘

24

12

FRAFEE Aojshiz 7] R A9 A
bz Ae SHOR i v

7813 10] A9zl 1ol A
| Al Edd o]l 27 7] Al T4 Al 2~ 3
dHE A1 Al 1E "W APNS 7[HEe 2 - A g}o] B 1)) 7l (keep alive
packet)s A5 T Alojsl= A& 5 07 5k ¢
773 11] A9zl oA, 7] A AR Ak A5
IP &t (internet protocol header), UDP & T (user datagram protocol
header), Al o] W] A] A] £-3 X A] AHControl message type indicator),
Wh2 29 A o] & 2| “1(Fast Fallback Control flag) 2 APN A X. <
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4015 S LA AL 502 s dh
.

B AA A F Ao % shhE
@ A A A= 71-detol v o5l e

A B Al 22 'L 2] Al o] E 9] o] (gateway) Ol LA,
A

z
>,
ol

12

Loy

oy

N

2
(\S]
o
2

>

Ao w ~9A & FashaL, A7l
11]2 /\]Zl d® APNE 7RO = & = A[ 2} vh7] 9 7l (link start
marker packet)& 7] Y RSB RS, AV wda AT] A2

FA A 8-S o] B8] Hlo| Bl & F21 8 e 5 Alo] k= A
SRR AAHE AR E E3sla,
71 271 APN2 7] @do] A1 541 Al =8/ RRC(radio

]
resource control) $1°4 e o] 3L A2 54l /\]Z:Eﬂj/] Al&o] 7St
A5 A E = A S 5 0= 5= Alo] Efol.
A 138l A oA,
A7 A= 7] W R A Al
]:LHE] APNS 7]Hko.

B O Aol e A
;ﬂ |133}of] 910 A,
71 WA A2 abA 9 71, 1P & U (internet protocol header), UDP
&) T (user datagram protocol header), #l| & W A] A £-3
A A] AH(Control message type indicator), W2 =1 & o] Z ]| “1(Fast
Fallback Control flag) 2 APN A X 5 Hoj % sh}E E5lslal

2 5}1 (keep alive packet) =

k= Aol E 4l 0.

>
(o]
T <

#47] 3]-etol ¥ 37 &, 1P ST, UDP 3] 2 Alof WA 4] £33
ANA F Aol & b2 E sk 4] Ao} WAl A £-3
AN A= 7)ol B e A% 4 Qi AL SRR B

Aol E .
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[Fig. 4]
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[Fig. 11]
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[Fig. 12]
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[Fig. 13]
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[Fig. 14]

( Al & D)

!

0GE S¢ Data service ~ 1400

Y

Inactivity timer expired by 5G Node-B? 1410
56 Active to Idle Procedure 1120
[5G RRC Connection Release)

Y
5G Modem Off (ZQAl) ~— 1430

Y
4@ LinkE Switching & GW.JE.: L1040

AG Link Start Marker Packet 21

Y

> AGE S0t Data service ~— 1450

Inactivity timer expired by eNB? 1460

AG Active to Idle Procedure
[4G RRC Connection Release)

~—1470

Y

TS




15/23

WO 2018/135861 PCT/KR2018/000809

[Fig. 15]

Y ~/
MO/MT data service

1510
4G only available?
1520 1560
Y ~ Y ~/
LTE Attach EXt =3 & 4GE S5t 5G Attach =3 2 5GE S8
Internet APN 5! 4G Signaling APN Internet APN 5! 5G Signaling APN
MM 22 46 Idle to Active 3 MM =22 5 Idle to Active 8
1530 1570
Y ~ Y ~/
4G Link= Switching % GWE G LInkE Switching ¥ GW=
AG Link Start Marker Packet Al BG Link Start Marker Packet Al
1540 1580
Y ~ Y =
> 4GE 53t Data service HGE 5% Data service
1550 .
(&8 )
Available 5G ZH?
YES




16/23

WO 2018/135861 PCT/KR2018/000809

[Fig. 16]
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[Fig. 17]
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[Fig. 18]
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[Fig. 19]
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